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Abstract 

 

Background: In the general population, it is estimated that 91% of adult males 
perceive their penile size to be smaller than average. Concern about penile size can 

affect one’s self-esteem, which then affects its sexual function, satisfaction, as well 

as physical and mental health. Therefore, accurate penile measurements are 
needed for clinical and academic purposes. 
Reviews: Measurement of penile size can be performed in an erect, stretched, even 

flaccid condition. However, from various researches, there is no standardization of 

such a measurement method. Various researches have carried out average penile 
measurement but many factors can affect these results such as race, genital 

conditions, systemic diseases, surgical procedures, and aging.   
Summary: There is no internationally agreed way of measuring an adult male's 
penis and many other factors can make the results of penile measurements vary. 

Proper measurement and finding out the right average of penile size in adult male 

with regard to other affecting factors, will be indispensable for both clinical and 
academic purposes.  
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1. Introduction 

 
  As ancient as the humankind existence, we 

learned that men have assumed that a symbol of 

masculinity, sexual satisfaction, and better 

reproductive abilities is to have a large penile 

size.1,2 Likewise we also learned that the stigma of 

having small penile size is a shame.3 In the general 

population, it is estimated that 91% of adult males 

perceive their penile size to be smaller than 

average.4 This dissatisfaction is also affected by 

men's expectations of the larger penile size, which 

are favored by women.5 The concern about penile 

size can affect one’s self-esteem, sexual function 

and satisfaction, and also physical and mental 

health.6,7 Accurate penile measurements are needed 

for clinical and academic purposes such as for 

diagnosing micropenis, genital anatomic 

malformations, determining situations that require 

penile enlargement surgery, evaluating the results 

of medical and surgical interventions, experimental 

research, education on normal penile measurement, 

and making condoms that are suitable for the right 

size.8,9 

The aim of writing this literature review article 

is to find out how to measure penile size, the 

average measurement of adult male penile from 

recent researches, and various conditions that can 

affect adult male's penis size. 
 

2. Review 

 

Penile Growth 
 

After the first trimester of pregnancy, the 

production of gonadotropins from the fetal 

hypothalamic-pituitary axis is required for penile 

enlargement.9 Penile growth requires hormones and 

androgen receptors that function properly.10 At the 

end of gestation, the average penile length is 2cm.9 

After the infant was born, penile growth does not 

require a surge of hormones but is the result of 

normal growth.9 Various researches have shown 

that in pre-puberty, the average penile 

measurement is 6cm.11,12 

Penile growth from puberty to adulthood is 

affected by activation of the hypothalamic-

pituitary-gonadal axis that stimulates testosterone 

production in the testes.9,13 Rapid penile 

enlargement occurs at the beginning and during the 

puberty.14–16 From a research in Brazil, we found 

out that the average penile length at 12 years old is 

at 8.6 cm, 13 years old is at 10.1 cm, and 14 years 

old is at 11.5 cm.16 On another research done by 

Marshall and Tanner, the penile length measured 

at the age of 12.5 years is at 12.5-14.5 cm and at 

the age of 14.5 years, it is measured at 12.5-16.5 

cm.16 On another research conducted by Schonfeld 

and Beebe and a research in Japan found the 

average penile length at the age of 14 was 9.8 cm 

and 8.3 cm respectively.16 In 2012, Soydan, et al. 

found the average length of the penis at the age of 

13 years is at 10.56 cm, age of 14 years is at 11.26 

cm, and age of 15 years is at 11.82 cm.16 

In the adult male’s penis, androgen receptors 

are no longer expressed, thus, the reduction in 

penile size in the event of androgen deficiency 

after puberty is minimal.17 It is also not possible to 

increase the size of the penis by giving 

testosterone to men.17 

 

Measuring The Penile Size 

 

A rigid straight ruler is usually used to measure 

the length of the penis, especially for erect penile 

length (EPL) and stretched penile length (SPL).18–

20 Study from Omer, et al. found that the most 

commonly used tool for measuring the penile is 

using a semi-rigid ruler.21 The difficulty of 

following the curvature of the penis has led other 

researchers to recommend the use of a flexible 

tape measure that does not stretch to measure the 

flaccid penile length (FPL) and EPL.19 Most of the 

measurements in these literatures are taken at room 

temperature and in a standing or supine 

position.18,19,22 Measurement disturbances can 

occur due to vasoconstriction of the penis due to a 

surge of adrenaline because of unpleasant 

examination conditions.19 Another affecting 

factors are patient’s anxiety, level of arousal at the 

time of measurement, and recent ejaculation.21,22 

Further, to obtain good measurement results, 

measurements can be made twice or the average of 

three measurements.19 

SPL measurement is conducted by measuring 

the length of the flaccid penis that is maximally 

stretched, parallel to the floor (forming an angle of 

90o with the body), measured on the dorsal part of 

the penis, from the symphysis pubis to the tip of 

the penile glans.8,9,19,21 There are lots of inter-

individual variation in penile length when the 

penis is not stretched.12 Measurements using the 

pubo-penile skin junction to the tip of the penile 

glans (skin-to-tip) are widely used in research, 

although measurements from the pubic bone to the 

tip of the glans penis (bone-to-tip) are also 
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used.21,23 Research conducted by Habous, et al. 

showed that skin-to-tip measurements are less 

accurate than bone-to-tip measurements because 

they are affected by body mass index.23 The SPL 

measurement can estimate the penile size when 

erect (±10%) and can be used if it is not possible to 

measure the EPL.9,19,20 Several studies found a 

significant difference ranging from 1-3.75 cm until 

5-6 cm between SPL and EPL.8,24 The bias in SPL 

results is due to the need for a tension force of 450g 

to achieve full penile erection length, whereas 

clinicians usually stretch less than this value.19,25 

SPL will also be different in young and old men 

due to differences in biomechanics.8 

The rigid phase in penile erection is used to 

measure EPL.19 To obtain maximum erection 

measurement, personal stimulation can be 

conducted by the patient (visual or manual) if there 

is no erectile dysfunction, or by giving a 

phosphodiesterase type 5 inhibitor, or by giving 

intra-cavernous injection with prostaglandin E1 or 

papaverine-phentolamine.19,20 A limitation while 

measuring EPL in research is the difficulty in 

obtaining and maintaining an appropriate 

erection.26 The dorsal penile skin-to-tip linear 

distance was used to measure FPL.20,27 The pubic 

adipose pad should be pressed against the bone for 

bone-to-tip measurements.18,21 EPL prediction is 

not effective while using FPL measurement.19,21 

In measuring the penile circumference and 

diameter of penile glans, a caliper or measuring 

tape can be used during this process.20,28 While 

most researchers use the center of the corpus penile 

to measure the circumference of the penis, other 

researchers have uses the base of the penis as well 

as the corona.20,28 Several other ways to measure 

the penile volume are using ultrasonography, 

Doppler ultrasound, radioisotope, three-

dimensional photography, calculating the stretching 

function of the corpus cavernosum, dispensability 

of the tunica, and intra-cavernous pressure, as well 

as magnetic resonance imaging.19,22 Until now, the 

measurement of penile size has not had universal 

parameters and standardization, so it can lead to 

non-standardized and inaccurate measurements.21,27 

 

 

 

 

 

 

 

 

Adult Male's Penile Measurement  

 

In various studies, the measurement of FPL and 

SPL are associated with the ability of the penis to 

stretch, although other studies did not find such 

correlations.20 This stretching capacity is reported 

to decrease with age, some of the studies disagreed 

with the result.20 The study found out that larger 

flaccid penile measurement have lower elasticity 

compared to smaller flaccid measurement.10 

Further, penis with shorter FPL do not necessarily 

have a shorter EPL than those with a longer FPL.10 

There is a term that has developed since 1966, for 

adult males with flaccid penises that appear larger, 

but when erections, penile size does not increase, 

widely called "shower", while adult males with 

penises during erections show an increase in length 

and width, more commonly referred as 

"growers".29 A study conducted by Yafi, et al., 

said that men are referred to as "growers" when the 

FPL increases by ≥4 cm during erection.29 

A data set from 1948-2011 in various countries 

(United States, Nigeria, Israel, Italy, Turkey, 

Greece, Jordan, Iran, and India) on 12.257 

participants (17-83 years) obtained an average FPL 

of 8.6 4cm, SPL of 12.87 cm, and penile 

circumference of 9.11 cm.8 A systematic review 

conducted by Veale, et al., found that the average 

FPL was 9.16 cm, the SPL was 13.24 cm, and the 

EPL was 13.12c m, while the flaccid penile 

circumference (FPC) was 9.31 cm and the erect 

penile circumference (EPC) was 11.66 cm.(25) 

FPL < 6 cm, SPL < 9.5 cm, or penile length below 

two standard deviations (SD) occurred in 2.28-5% 

of the male population, while those >20 cm were 

found to be as much as 1%.25,30 Various studies on 

penile measurement have many factors that can 

influence the results, such as variations in 

measurement methods, race and ethnicity, age, and 

other health conditions.8,18,27 
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Table 1. Mean Penile Length in Various Studies in 2011-2018 

 

Researchers 
Year of 

Publication 
Country Participants 

Age 

(Year) 

Mean 

FPL (cm) 

Mean 

SPL (cm) 

Mean 

EPL 
(cm) 

Aslan, et al.31 2011 Turkey 1132 19-30 9.3 13.7 - 

Choi, et al.10 2011 Korea 144 21-89 7.7 11.7 - 

Khan, et al.24 2011 England 609 16-90 8.7a, 10.2b 14.3 - 

Nasar, et al.11 2011 Egypt 1000 21-45 8.37 13.77 - 

Soylemez, et al.8 2012 Turkey 2276 18-39 8.95 13.98 - 

Chrouser, et al.32 2013 Tanzania 93 19-47 - 11.5 - 

Chen, et al.20 2014 China 
5196 

18-60 
6.5 12.9 - 

311 6.6 12.9 12.9 

Habous, et al.33 2015 
Saudi 
Arabia 

778 20-82 - - 
12.53a 

14.34b 

Shalaby, et al.27 2015 Egypt 2000 21-40 - 13.84 - 

Park, et al.34 2016 Korea 248 20-29 7.39 - 13.53 

Salama35 2016 Egypt 
239 17-55 7.4a, 9.7b 

- 

11.8a, 

14.2b 

59 22-34 
8.05a, 
10.02b 

13a, 
15b 

Yuruk, et al.36 2016 Turkey 
49 

35.8 

(mean)  
- 

12.9 
- 

50 
38.8 

(mean)  
14.61 

Hussein, et al.18 2017 Iraq 223 20-77 9.8 12.6 - 

Habous, et al.23 2018 Middle East 201 20-75 
 

9.72a, 
11.69b 

12.36a, 
14.3b 

Salama2 2018 Egypt 

105 24-68  
7.81a, 

12.88b 

- 

10a, 

15.04b 

105 28-70  
7.46a, 11.8 

b 

9.66a, 

13.96b 

105 25-68 
7.51a, 
12.77b 

9.61a, 
14.88b 

Yafi, et al.29 2018 USA 

73 
47.5 

(mean) 
10.1 15.7 15.5 

205 
55.9 

(mean) 
10 13.4 13.1 

FPL, flaccid penile length; SPL, stretched penile length; EPL, erect penile length. 
aMeasurement skin-to-tip. 
bMeasurement bone-to-tip 
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Table 2. Mean Penile Circumference in Various Studies in 2011-2018 

 

Researchers 
Year of 

Publication 
Country Participants Age (Year) 

Mean 
FPC (cm) 

Mean 

EPC 

(cm) 

Nasar, et al.11 2011 Egypt 1000 21-45 10.48 - 

Soylemez, et al.8 2012 Turkey 2276 18-39 8.89 - 

Chrouser, et al.32 2013 Tanzania 93 19-47 8.7 - 

Chen, et al.20 2014 China 
5196 

18-60 
8 - 

311 8 10.5 

Habous, et al.33 2015 Saudi Arabia 778 20-82 - 11.5 

Salama35 2016 Egypt 
239 17-55 

8.7 
11.2 

59 22-34 11.8 

Habous, et al.23 2018 Middle East 201 20-75 9.35 11.61 

Salama2 2018 Egypt 

105 24-68  9.14 11.92 

105 28-70  8.84 11.56 

105 25-68 9.11 12.06 

FPC, flaccid penile circumference; EPC, erect penile circumference. 

 

 

Conditions That Can Affect Adult Male’s 

Penile Size 

 

There are several conditions or main factors 

that can affect an adult male’s penile size. Racial 

and ethnic factors are thought to influence the 

differences in penile size, although not all studies 

agree with that.10,16,18 But there is a significant 

variation in SPL between ethnicities, where the 

Caucasian and Negroid ethnicities have longer 

SPLs compared to East Asian.10,37 Genetic 

differences are thought to be related to penile size 

variations, while intrauterine conditions cause 

differences in penile size within one ethnic 

group.10 A study in China found no difference in 

SPL between 22 ethnicities in China, but there 

were differences in FPL and penile circumference 

between ethnicities.20 

Aging will result in a decrease of penile tissue 

quality, which there is a decrease in smooth 

muscle cells and elastin fibers in the corpus 

cavernosum (remodeling), the extensibility, and 

elasticity of the tunica albuginea are also reduced, 

so that the size of the penis will change.8,38 A 

study found the penile ability to stretch from 

flaccid to erect is more significant in young men.19 

A study in the United Kingdom found no 

reduction in penile measurement with age, while a 

study in Baghdad discovered that penile length 

increases after the age of 55.18 The aging process 

will make the EPL smaller and larger in flaccid 

conditions.23,38 So, for older men, the FPL can be 

longer than younger men, but the EPL doesn't 

seem to make a difference.19,33  

Another factor that could affect the 

measurement is the circumcision. Circumcision is 

a surgical procedure to remove all or part of the 

penis foreskin.39,40 Research on children in Brazil 

with ultrasound examination found no significant 

difference in penile length in those who were 

circumcised and those who did not.8 But a study in 

Korea found that EPL is shorter in a population 

that is circumcised at birth.34 Some of the 

suspected causes are bleeding that can cause 

damage to the normal structure of the penis as 

well as the loss of loose parts of the penile skin 

that cover and protect the upper part of the penis 

(containing nerves, blood vessels, and a small part 

of the muscles).34 

Abnormalities in the penis can also cause 

changes in penile size, such as Peyronie’s disease 

(PD), which is characterized by the formation of 

palpable penile plaque and penile deformity due to 

a fibrosis disease occurring in the tunica 

albuginea.41 Loss of focal elasticity in tunica 

albuginea results in non-uniform tunica expansion 

during erection, causing deformity in the penis, 

including deformity of the penile curvature.41 
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Non-curvature deformity in PD is caused by a 

reduction in overall penile length due to loss of 

longitudinal tunica elasticity, while EPC can also 

be focally or globally reduced, especially when 

elasticity loss occurs in the radial part of the 

tunica.41,42 In 7.3-90% of patients undergoing 

surgical procedures for PD treatment, undergo 

shortening of penile measurement up to 5cm.43 

Congenital abnormalities, priapism with 

corporal fibrosis, and severe hypospadias can also 

affect penile size.44–46 Testosterone levels are 

thought to be related to penile size, but another 

study found men who had potential testicular 

malfunctions (anorchia, maldescended testes, 

varicocele, and infertility) still had normal penile 

size.5,24 Men with erectile dysfunction have a 

normal penile size, although several other studies 

have found smaller penile dimensions.2,47 

Systemic diseases such as diabetes mellitus 

(DM) can also affect the penile size, where tissues 

in the penile corpus and tunica (smooth muscles, 

extracellular matrix, elastin fibers, and collagen) 

can undergo pathological processes.2 Increased 

collagen production and fibrosis due to 

extracellular matrix changes and increased 

transforming growth factor-B1 due to 

hyperglycemia may cause penile extensibility 

disorders.2 Some studies have found the penile 

measurement of DM patients is smaller than non-

DM patients.2 As for smoking habits, EPL in non-

smoking men are longer than smokers, is thought 

to be caused by reduced penile elasticity.2 Patients 

with systemic lupus erythematosus (SLE) 

associated with antiphospholipid syndrome 

accompanied by erectile dysfunction or who have 

experienced arterial thrombosis previously, have a 

shorter penile circumference.48,49 Previous studies 

have also found a reduction in penile dimensions 

in the absence of erectile disorders in SLE 

patients.50 

Prostate cancer treated with radical 

prostatectomy, radiation, and/or androgen 

suppression therapy can also reduce the penile size 

(penile hypoplasia).44,46 Some studies show a 1.1-4 

cm reduction in penile measurement in 15-71% of 

patients, although other studies show no change in 

penile measurement after radical 

prostatectomy.43,51,52 A reduction in penile length 

is thought to be due to the removal of the prostatic 

urethra (shortening of the urethra).22,52 In the 

initial postoperative period (most noticeable 

within 3-6 months), cavernous nerve injury is 

suspected to cause smooth muscle contractions 

and hypertonic penile retraction due to excessive 

activity of the sympathetic.51 This injury condition 

will cause apoptosis in smooth muscles, reduced 

elastin fibers, increased collagen fibers, and 

fibrosis (decrease in elasticity).51,52 A reduction in 

penile length may also occur as a result of other 

medical procedures, such as hypospadias surgery, 

urethroplasty, and implantation of penile 

prosthesis.2,22,45 

 

4. Conclusion 

 

From various studies covering adult male’s 

penile size, the results vary widely. There is no 

internationally agreed way of measuring an adult 

male's penis and many other factors can make the 

results of penile measurements vary. Therefore, it 

is necessary to standardize measurement 

techniques to get the right average size of the 

man's penis. Proper measurement and the right 

average of penile measurement in adult males, 

concerning other affecting factors, will be 

indispensable for both clinical and academic 

purposes.  
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